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ABSTRACT
Object: We aimed to determine whether there was a difference in post-operative symptomatic control and quality of life (QoL) between patients who were obese (BMI >30) and non-obese (BMI<30) pre-operatively. This information may inform the decision making of Physicians and patients whether to proceed to surgery for management of symptomatic lumbar disc prolapse.

Methods: We conducted a prospective questionnaire-based study of QoL and symptom control in 120 patients with postal follow-up at 3 and 12 months after lumbar disc surgery. This study was conducted in two United Kingdom regional neurosurgical units, with ethical approval from the North of Scotland Research Ethics Service (09/S0801/7).

Results: 120 patients were recruited; 37 (34.5%) were obese. Follow up was 71% at 3 months and 57% at 12 months. At recruitment, both obese and non-obese patient groups had similar functional status and pain scores. At 3 and 12 months, non-obese and obese patients reported similar and significant benefits from surgery (e.g. 12 month SF-36 80.5 vs. 68.8, respectively). In non-obese and obese patients, time to return to work was 47.5 days and 53.8 days, respectively, (p=0.345). After 12 months all QoL scores were significantly improved from pre-operative levels in both groups. 

Conclusions: Obese patients derive significant benefit from lumbar discectomy that it is similar to the benefit experienced by non-obese patients. Obese individuals may achieve excellent results from discectomy and these patients should not be refused surgery on the basis of BMI alone.





INTRODUCTION

Obesity, (body mass index (BMI) ≥30 kg/m2), has been implicated as an important factor in the natural history and clinical decision making of patients with lumbar intervertebral disc herniation. Obesity is associated with radiological evidence of lumbar intervertebral disc degeneration and prolapse. 10,20,21 It has also been directly implicated in lumbar disc degeneration, although a recent systematic review of twin studies and longitudinal studies has suggested that evidence for a direct causal link is weak and requires further study. 3 

In the management of an obese patient with lumbar disc herniation there are specific technical challenges, such as need for longer instruments and increased risk of epidural venous bleeding. Obesity also increases the risk of complications such as wound infection, blood loss, and position-related palsies. 5,16 Surgery on obese patients may take longer and these patients may require longer post-operative hospital stays. 6,18 Obesity may also be a risk factor for recurrent disc prolapse after lumbar disc surgery, although this is disputed. 18 Patients with symptomatic lumbar disc prolapse who are contemplating surgery must then be fully appraised of these risks.  

However, a decision to proceed to surgery must also be informed by an assessment of likely perception of benefit by the patient. In retrospective studies, post-operative outcomes are reported to be better in non-obese patients group. 15,18 Nevertheless, both obese and non-obese patients benefit from lumbar spine surgery rather than non-operative treatment, even though non-obese patients benefit more. 5,15,18 These observations have important implications for clinician and patient decision making, but evidence from retrospective studies such as these is not always reliable. We have therefore examined for the first time in a prospective study whether patient outcomes following lumbar disc surgery relate to pre-operative body mass index, looking in particular at quality of life measures and time to return to work.  



METHODS 
This study was conducted in two United Kingdom regional neurosurgical units, with ethical approval from the North of Scotland Research Ethics Service (09/S0801/7). All participants gave informed consent. Eligible patients were adults with isolated radicular symptoms secondary to lumbar disc herniation, demonstrated radiologically by magnetic resonance imaging. Patients should not have undergone previous lumbar surgery. Patients who were unable to give informed consent, or who could not complete the assessment tools in English, were ineligible. Unselected consecutive patients were invited to participate in the study during their pre-operative assessment approximately one week prior to surgery. Participants completed a pre-operative questionnaire and BMI was calculated as the weight in kilograms divided by the height in meters squared.

A single level open lumbar microdiscectomy, with removal of the extruded fragment, was undertaken under the care of a consultant neurosurgeon for patients primarily symptomatic of lumbar radiculopathy, with or without associated sensory and/or motor deficits. Lumbar discs were defined as any intervertebral disc from L1/2 to L5/S1. Extent of excision of non-prolapsed disc was at the discretion of the operating surgeon. The spinal level was determined radiologically. Following surgery patients were posted questionnaires at 3 and 12 months.  A reminder was sent if this questionnaire was not returned after one month. As these outcomes were self-assessed, blinding was not possible.

Outcome measures used in this study had been previously validated in lumbar disc patients and included a visual analogue score (VAS) to assess symptom severity (back pain, leg pain, paraesthesia and numbness), Roland Morris Disability Questionnaire (RMDQ) and the SF-36 Health Survey. 7,8,19 SF-36 consists of eight domains (mental health, role emotional, social functioning, vitality, general health, bodily pain, role physical and physical function) from which mental and physical component summary (MCS and PCS) scores are calculated with a total score calculated from MCS and PCS. 8 We also assessed the impact of obesity on return to work and driving.

Patients were categorised as obese by the accepted definition if their pre-operative BMI was greater than or equal to 30.0 kg/m2. The primary analysis compared changes in the clinical outcome measures from baseline at each of the two follow-up time points. Anonymised data was analysed using SPSS software version 19. SF-36 and VAS scores were treated with parametric statistics under the assumption that they followed a normal distribution. 24 RMDQ scores were assessed using non-parametric statistics. 7 Entire population outcomes were assessed using one-way repeated measures ANOVA for SF36 and VAS scores with Bonferroni corrections used for post-hoc comparisons, and Friedman’s test for RMDQ scores with Wilcoxon signed-rank tests used post hoc. Comparisons between groups were performed at each time point using independent samples t-tests for SF-36 and VAS scores, Mann-Whitney U tests for RMDQ, and Chi-squared tests for categorical variables. Correlations were evaluated using Pearson’s product-moment coefficient (r) and Spearman’s Rho coefficient for parametric and non-parametric variables respectively. 

The study aimed to recruit 120 non-matched patients. As a substantial dropout rate was noted at both follow-up points a post-hoc power calculation was conducted. We calculated that for 80% power to detect the minimal clinically important difference in RMDQ for pain associated with degenerative spinal pain of five points, at the 5% significance level (two sided), we required 19 and 35 patients in the obese and non-obese groups, respectively. 9 This calculation was conducted using independently collected data and our observed sampling ratio. 13 



RESULTS
One hundred and twenty patients were recruited into the study over a 20-month period between 2009-2011. All pre-operative (baseline) questionnaires were completed, but BMI data was absent for thirteen subjects (11%), who were therefore excluded from the analysis. 76 of 107 (71.0%) three-month and 61 of 107 (57.0) twelve-month questionnaires were returned. The mean BMI of the 107 study participants was 33.7kg/m2 and 25.7 kg/m2 in the obese and non-obese groups, respectively (p<0.001); 34.5% of the patients recruited were obese. Other demographic variables such as age and gender were similar for both groups (Table 1). A significantly higher proportion of the obese patients felt that subjectively they were overweight than non-obese patients (86.5% vs 34.3%, p<0.001).  

Pre-operative assessment
Preoperative quality of life was not generally influenced by BMI (Tables 2-3). There were no significant differences in VAS, RMDQ or total SF-36 baseline scores between obese and non-obese patients. Only in the general health domain of SF-36 was there a significant difference between the groups, with higher scores in non-obese patients (73.2 vs 62.0, p=0.01), indicating better health. RMDQ scores ≥14 represent severe disability or poor outcome. 7,18 The proportion of participants with scores ≥14 was not significantly different between BMI groups (34.3% non-obese vs 43.2% obese, p=0.362). 

Physical Component Scores (PCS) and Mental Component Scores (MCS) from the SF-36 tool ≥ 40 are representative of normal health. 7 At baseline, the majority of PCS scores were below this level (54% non-obese and 64.0% obese, p=0.409), while most MCS scores were above it (81.8% non-obese vs 78.6% obese; p=0.465), emphasising the physical rather than mental impact of symptomatic lumbar disc herniation. 

Prior to symptom onset, similar proportions of both non-obese and obese patients were in employment (91.4%, 91.9%, respectively, p=0.395), with no significant difference observed in those working full or part-time (p=0.999). By the time of surgery, 66.2% of non-obese and 55.6% of obese patients were working; the loss of employment was attributed to pain. Pre-operatively, non-obese and obese patients both predicted approximately 42 days before return to work (42.7 and 42.1, respectively, p=0.135).


Post-operative assessment
Post-operative quality of life scores improved significantly in both non-obese and obese groups 3 and 12 months after surgery (increasing SF-36 scores, decreasing VAS and RMDQ scores) (Table 2). The greatest improvement in SF36 and RMDQ scores was in the first three months, but remained significant after one year compared to baseline scores (P<0.001). 

BMI did not impact on improvement in quality of life scores at the first assessment 3 months post-surgery and both non-obese and obese patients reported improvement in their quality of life scores (Table 2). For example, the median SF-36 score increased from 46.7 to 78 in the non-obese group and from 44.3 to 62.7 in the obese group. Both groups continued to increase their scores across all SF36 domains at 12 months. There was no difference at 3 months in the proportion of non-obese and obese patients with RMDQ scores ≥ 14 (indicative of poor outcome) or MCS and PCS scores ≥ 40 (indicative normal health) (Table 3). 

Overall the quality of life scores continued to increase in both groups at 12 months, compared to the 3-month questionnaires (Tables 2, 4). There were no significant differences in the SF-36 total scores between the two groups, (86.8 and 75.6, respectively, p=0.119). However, a difference between non-obese and obese patient groups did become apparent in the Physical Component Score of the SF-36. Obesity was associated with lower scores in the SF-36 ‘role physical,’ (52.7 versus 79.6 p=0.015), and ‘physical function’ domains (67.8 versus 85.2, p=0.044), respectively, (Table 2). The ‘physical function’ domain of SF-36 measures limitations in performing all physical activities, while the ‘role physical’ domain measures physical limitations in daily activities and work. 8 Importantly, these differences did not significantly affect the 12-month PCS component of the SF-36, confirming that overall physical outcomes are similar irrespective of BMI. However, the proportion of patients with a ‘healthy’ PCS (≥ 40) was significantly less in obese compared to non-obese patients (p=0.01). Furthermore, when the change in VAS scores between 3 and 12 months was analysed, there was a non-significant deterioration in the mean VAS scores of numbness (17.1 to 22.7, p=0.44), paraesthesia (12.8 to 14.0, p=0.9) and leg pain (14.5 to 24.8, p=0.799) in obese patients, but not non-obese patients (Table 2). These deteriorating average VAS scores in obese patients nevertheless remained better than at base line. Moreover, the median RMDQ score was unchanged from 3 months in obese patients (Table 2). 


Despite differences in some of the QoL outcome measures that began to emerge at 12-month follow-up, the majority of non-obese and obese patients had returned to work (86.0% and 86.4%), resumed driving (88.9% and 80.0%), and viewed their operation as a success (83.0% and 88.9% p=0.491), respectively, by 3 months. The mean time to return to driving was 27.4 days and 31.0 days (p=0.357), the mean number of days between surgery and return to work was 47.5 days and 53.8 days in the non-obese and obese patient groups, respectively, (p=0.345). The actual time to return to work of patients in both non-obese and obese groups correlated strongly with their predicted time to return to work. (r= 0.802, p<0.001) and (r=0.873, p<0.001), respectively. By 12 months, there were continued increases in the proportion of responders who were back at work, who had returned to driving and who perceived the operation as a success (Table 4).


DISCUSSION

We designed a prospective study to determine in a real-world setting whether patients that were obese pre-operatively had any difference in symptom control and quality of life following microscopic lumbar discectomy when compared to patients who were not obese. Previous studies attempting to address a similar question were based on retrospective data, which has been demonstrated to be measurably less accurate than information obtained prospectively. 14 Prospective data is therefore likely to be more valuable to surgeons and patients balancing the potential benefits and risks of surgery. 

We observed that both obese and non-obese patients experience a statistically significant increase in their QoL following surgery that is evident at 3 months and that lasts at least 12 months. Similarly, retrospective studies have previously demonstrated that both obese and non-obese patients benefit from surgical management of degenerative lumbar spine disease, including disc prolapse managed by lumbar discectomy. 5,15,18 However, in those studies non-obese patients appeared to benefit more. For example, in a post-hoc analysis of 1190 patients recruited to the Spine Patient Research Outcomes Trial (SPORT) database post-operative outcomes in the obese patient group were worse than in non-obese patients. 18 In contrast, in our study we observed that both obese and non-obese patient groups benefited similarly at 3 months post-surgery and that differences between the groups at 12 months did not reach statistical significance. The non-significant reduction in SF-36 domain scores at 12 months in obese patients correlated with reductions in their VAS scores, possibly reflecting an increased rate of recurrent lumbar disc prolapse or nerve root compression from scar formation in the obese patients.

Our study did not examine the risk of operative complications, which may be increased in obese patients undergoing lumbar discectomy. ADDIN EN.CITE 6 We were interested in assessing patient perception of their overall outcome from surgery, which will be influenced by many factors, just one of which is peri-operative complications. Moreover, an increased rate of complications with obesity may be remedied by the development of minimally invasive techniques for lumbar disc prolapse that reduce excess risk without an associated reduction in benefit from surgery. ADDIN EN.CITE  

The statistically non-significant differences that we have observed at 12 months post-operatively may nevertheless become more pronounced over time. The outcomes in the SPORT study were in fact reported at 4 years post-surgery. 18 Post-operative changes in weight may also impact on quality of life scores in both groups and we did not monitor this with our study. Previous studies of lumbar surgery have though reported that no weight loss occurred after surgery. 22 Another potential weakness of our study is the loss of patients to follow up, especially at 12 months. As such, our study was only powered to reliably detect a difference in outcome as measured using the RMDQ, as detailed in the Methods.  

Symptomatic lumbar disc herniation can have a dramatic economic impact, largely due to indirect costs such as absenteeism, diminished productivity and disability allowance. 2 Our study is the first to prospectively examine return to work and driving following lumbar discectomy; 86% of patients had returned to work in 6-8 weeks. Pre-operative BMI did not affect the proportion of patients returning to work and driving, or the time taken. This contrasts with a previous retrospective study wherein a significantly greater number of non-obese patients achieved return to work than their obese counterparts (86.9% vs. 77.5%. respectively; p= 0.014). 2 Our findings are therefore important. In particular, any cost effectiveness analyses of lumbar disc surgery should consider the return to work and quality of life gained by obese patients, as well as any increased length of hospital stays or peri-operative complications.

We assessed patient satisfaction and quality of life independent of peri-operative complications or duration of hospital stay. Obesity has been previously associated with increased peri-operative complications and recurrent disc prolapse and it is possible that these outcomes were also less favourable in our obese patient group 6,16,18 However, patient reported quality of life is the main goal of surgery and this is not necessarily directly related these factors. That is why we focused on assessing patient outcome independent of peri-operative complications, or of specific radiological and operative features of the lumbar disc herniation itself.  

A major strength of our study is its prospective design, with well-validated outcome measures, reducing the selection bias present in retrospective studies. 4,23 Publication bias, which favours significant findings and affects observational studies, may partially account for the lack of similar studies published previously. Nonetheless, there are limitations to our study’s external validity. While our groups did not differ in age or gender distribution, we did not control for other potential confounders known to impact on recovery, including occupation, educational status, and smoking. 11,12 Surgery was performed under the care of a consultant neurosurgeon, reflecting standard practice in the UK. Outcomes may have been different if all surgeries were performed by a Consultant. All patients received physiotherapeutic input prior to hospital discharge, but uptake of the advice given and follow-up were not measured. The drop-off rate in questionnaire return between obese and non-obese patient groups did not differ significantly, but there may have been a non-response bias in that patients who declined to fill out questionnaires may have had different characteristics to our responder population. The response rate may have had a particular impact on the reliability of the data from the proportionality smaller obese patient group; in particular this may have underestimated the extent of the poorer outcomes in these patients compared to the non-obese group. A larger sample size would help address this and future studies should also consider measures additional to BMI to assess obesity, such as skin-fold thickness or body surface area. 
	
Although we have examined a population of obese patients, there were not sufficient numbers of patients with a BMI ≥40, so-called morbid obesity, to allow us to extrapolate our findings to this patient group. There may be an inherent bias in patient selection in the outpatient clinic excluding these so-called morbidly obese patients from consideration from surgery; a thorough assessment of the impact of morbid obesity on quality of life outcomes is clearly needed in the light of the findings of our study. Whilst the technical challenges of surgery undoubtedly increase with morbid obesity, minimally invasive techniques may have a role to overcome some of these hurdles. 1

CONCLUSION

This is the first prospective study assessing impact of obesity on patient outcomes following lumbar discectomy. Our study demonstrates that both obese and non-obese patients derive significant benefit from lumbar discectomy. Increasing BMI did not affect return to work or driving. Obese individuals may achieve excellent results from discectomy and these patients should not be refused surgery on the basis of their obesity alone. 
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TABLE I: study population demographics and response rate
	  All 	BMI<30	BMI≥30	Significance
NPercentageBMI         Mean      Median        RangeAge        Mean      Median        Range               Percentage 
of males3 month response rate12 month response rate	107100.0%28.428.018.9-41.542.74219-7053.3%71.0%57.0%	7065.4%25.726.618.9 – 29.943.34219-7062.9%70.0%55.7%	3734.5%33.732.730.2 –41.541.44220-6654.1%72.9%59.4%	P<0.001P=0.421P=0.412P=0.825P=0.838
				


TABLE 2. Quality of life outcome score for obese (I) and non-obese (II) patients
		Pre-operative	3 months	12 months
Variable	Median	Mean (SD)	P	Median	Mean (SD)	P	Median	Mean (SD)	P
SF-36 total     I     IIMCS     I     IIPCS     I     IIMental health     I     IIRole emotional     I     IISocial functioning     I     IIVitality     I     IIGeneral health     I     IIBody pain     I     IIRole physical     I     IIPhysical function     I     IIRMDQ     I     IIVAS    Back painIII    Leg painIII    ParaesthesiaIII    NumbnessIII	46.744.354.657.238.633.860.060.066.666.650.050.040.030.074.557.031.031.00.00.045.037.511.012.037.544.053.046.019.024.032.527.0	45.9 (15.1)43.9 (19.7)55.2 (17.7)53.3 (19.1)41.6 (13.9)36.5 (18.5)62.3 (18.2)62.5 (17.9)54.7 (42.5)61.9 (40.5)46.8 (24.4)47.5 (24.7)39.8 (20.9)34.2 (21.9)73.2 (16.8)62.0 (20.9)31.6 (17.4)30.5 (18.6)18.7 (30.5)18.3 (30.9)42.4 (20.7)37.3 (26.0)11.6 (4.8)12.1(5.0)40.1 (24.4)40.9 (29.0)48.8 (22.2)46.6 (29.8)27.8 (27.9)30.8 (28.1)34.0 (29.7)30.4 (26.3)	0.6270.6420.1820.9580.4130.9050.2260.0100.7790.9550.3080.6700.8800.7010.6130.539	78.062.781.974.271.851.476.078.0100.0100.087.575.060.045.077.072.062.062.075.050.082.580.03.03.010.010.05.01.03.50.04.00.0	72.9 (18.1)62.7 (23.6)75.8 (18.0)65.9 (23.8)67.3 (18.7)58.3 (23.8)73.3 (17.8)69.0 (23.3)85.1 (32.2)76.0 (39.1)80.2 (24.1)68.9 (31.6)59.4 (21.0)50.2 (26.6)76.0 (16.9)67.8 (72.0)59.5 (23.0)56.9 (24.7)57.6 (42.4)42.0 (43.1)75.2 (20.8)67.4 (31.6)4.3 (5.2)5.9 (6.8)17.8 (19.5)20.4 (27.0)16.5 (21.9)14.5 (27.0)15.8 (23.5)12.8 (27.8)14.4 (23.0)17.1 (28.1)	0.0730.0650.1100.3750.2940.0890.1170.1320.6460.1460.2740.3980.6710.7350.6220.653	86.875.686.778.680.860.684.084.0100.0100.0100.0100.070.050.082.062.072.051.0100.050.090.090.01.03.07.05.03.04.02.00.00.03.0	80.5 (16.2)68.8 (26.5)81.6 (13.3)72.2 (23.0)76.0 (17.4)60.1 (29.8)80.2 (14.6)74.5 (22.8)89.4 (28.0)86.3 (31.9)90.3 (18.4)79.3 (27.2)64.4 (21.0)53.1 (28.4)76.0 (19.9)63.8 (28.3)70.8 (23.5)58.0 (28.4)79.6 (33.8)52.7 (42.8)85.2 (15.1)67.8 (33.5)2.9 (4.4)5.6 (6.7)15.9 (22.0)14.4 (20.6)12.7 (18.8)24.8 (30.8)8.6 (14.5)14.0 (26.0)10.9 (21.4)22.7 (30.1)	0.1190.1250.0550.2600.6960.1150.0930.0580.0700.0150.0440.1520.7990.1130.3910.123


TABLE 3. Proportions of patients in either group scoring above/below important thresholds (RMDQ Roland Morris disability questionnaire; PCS physical component summary; MCS mental component summary)
	Baseline	3 months	12 months
	n	%	p	n	%	p	n	%	P
RMDQ < 14       BMI < 30          BMI ≥30	4621	65.7%56.8%	0.4	55	89.8%81.5%	0.48	3819	97.4%86.4%	0.12
PCS ≥ 40        BMI < 30          BMI ≥30	239	46.0%42.7%	0.46	3619	92.3%86.4%	0.65	3514	100%77.8%	0.01
MCS ≥ 40        BMI < 30          BMI ≥30	4522	81.8%78.6%	0.77	3819	90.5%82.6%	0.43	3718	100%94.7%	0.339


TABLE 4. Results of categorical variables and time to resume work/driving	
		BMI Category		
Variables at different time points	<30	≥30	Significance
	n                                         	%	n	%	
Pre-operativeEmployed at onset of pain:        Yes
        No	64  6 	91.4%8.6%                	34 3 	91.9%8.1%	p=0.999
Employed at this time:        Yes
        No	45 23 	66.2%33.8%	20 16 	55.6%44.4%	P=0.395
Unemployment attributed to pain:      Yes      No	21 0 	100%0%	15 2 	88.2%11.8%	P=0.193
Expect to return to work:      Yes      No	62 1 	98.4%1.6%	33 3 	91.7%8.3%	P = 0.135
Predicted time to return to work (mean number of days)	42.7		42.1		P=0.926
Self-perception as overweight:   Yes   No	2344	34.3%65.7%	32 5	86.5%13.5%	P<0.001
3 months					
Returned to work:      Yes      No	376	86.0%14.0%	193	86.4%13.6%	P=1
Returned to previous job:      Yes      No	40	100%n/a	10	100%n/a	n/a
Days to return to work (mean)	47.5		53.8		p=0.345
Unemployment attributed to pain:       Yes       No	24	33.3%66.7%	54	55.6%44.4%	P=0.608
Perceived success:     Yes     No	398	83.0%17.0%	243	88.9%11.1%	p=0.736
Resumed driving:      Yes      No	405	88.9%11.1%	205	80.0%20.0%	p=0.309
Days to resume driving (mean)	27.4		31.0		P=0.357
12 months					
Returned to work     Yes     No	342	94.4%5.6%	174	81.0%19.0%	P=0.179
Returned to previous job:     Yes     No	313	91.2%8.8%	124	75.0%25.0%	P=0.190
Days to return to work (mean)	59.4		57.6		P=0.409
Unemployment attributed to pain:     Yes     No	20	100%	31	75.0%25.0%	P=0.667
Perceived success:     Yes     No	332	94.3%5.7%	172	89.5%10.5%	P=0.607
Resumed driving:     Yes     No	341	97.1%2.9%	172	89.5%10.5%	P=0.280
Days to resume driving (mean)	36.0		36.2		P=0.967
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